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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a map display
system, map display method that display a map on a
screen, and a computer-readable storage medium that
stores computer-executable instructions for performing
the method.

Description of the Related Art

[0002] In an existing art, various techniques for scroll-
ing a map displayed on a screen have been proposed.
For example, a navigation system includes a touch panel
on the surface of a liquid crystal display. Then, there is
a navigation system that is configured so that, when a
user moves a fingertip from a selected location PO2 to
a location PO3 or a location PO4 while the fingertip re-
mains touching a screen in a state where a map image
is displayed on a liquid crystal display, a map image is
scrolled from the location PO2 toward the location PO3
or the location PO4 so as to follow movement of the fin-
gertip (for example, see Japanese Patent Application
Publication No. 2008-304325 (JP-A-2008-304325)).

SUMMARY OF THE INVENTION

[0003] However, according to the navigation system
described in JP-A-2008-304325, even when the user
touches a facility icon that indicates a facility, such as an
amusement park, a palace, a hospital and an airport,
displayed in a map image and then the user moves the
finger to the position of a cursor displayed on the screen,
part of the facility icon or the cursor is hidden by the finger,
so it is difficult to make the center position of the facility
icon coincide with the center position of the cursor. In
addition, it is difficult to touch the center position of the
facility icon displayed in the map image, that is, the po-
sition (for example, latitude and of the facility.

[0004] The present invention provides a map display
system and a map display method that easily make the
center position of a cursor displayed on a screen coincide
with the center position of a facility icon displayed in a
map image by moving a finger while the finger remains
touching the facility icon, and a computer-readable stor-
age medium that stores computer-executable instruc-
tions for performing the method.

[0005] A first aspect of the present invention provides
a map display system. The map display system includes:
a map information storing unit that stores map informa-
tion including information on a facility icon; a display unit
that displays a map image including the facility icon on
a screen of the display unit on the basis of the map in-
formation; a position detecting unit that detects a touch
position on the screen of the display unit when the screen
is touched by a user; and a scroll control unit that performs
a control to perform follow scrolling in which the map
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image is scrolled following movement of the touch posi-
tion detected by the position detecting unit, and that per-
forms a control to perform inertial scrolling in which the
map image is scrolled on the basis of a moving direction
and a moving speed of the touch position at the time
when touching the screen is released, wherein when the
facility icon is placed in afirst given region having a center
ata cursor displayed on the screen while the follow scroll-
ing is being performed, the scroll control unit performs a
control to scroll the map image so that the facility icon
moves to a center position of the cursor and, when the
facility icon is placed in the first given region while the
inertial scrolling is being performed, the scroll control unit
performs a control so that the inertial scrolling continues.
[0006] A second aspect of the present invention pro-
vides a map display method. The map display method
includes: displaying a map image including a facility icon
on a display device on the basis of map information in-
cluding information on the facility icon stored in a map
information storing device; detecting a touch position
when a screen of the display device is touched; perform-
ing a control to perform follow scrolling in which the map
image is scrolled following movement of the detected
touch position; performing a control to perform inertial
scrolling in which the map image is scrolled on the basis
of a moving direction and a moving speed of the touch
position at the time when touching the screen is released;
when the facility icon is placed in a given region having
a center at a cursor displayed on the screen while the
follow scrolling is being performed, performing a control
to scroll the map image so that the facility icon moves to
a center position of the cursor; and when the facility icon
is placed in the given region while the inertial scrolling is
being performed, performing a control so that the inertial
scrolling continues.

[0007] A third aspect of the present invention provides
a computer-readable storage medium that stores com-
puter-executable instructions for performing a map dis-
play method. The map display method includes: display-
ing a map image including a facility icon on a display
device on the basis of map information including infor-
mation on the facility icon stored in a map information
storing device; detecting a touch position when a screen
of the display device is touched; performing a control to
perform follow scrolling in which the map image is
scrolled following movement of the detected touch posi-
tion; performing a control to perform inertial scrolling in
which the map image is scrolled on the basis of a moving
direction and a moving speed of the touch position at the
time when touching the screen is released; when the fa-
cility icon is placed in a given region having a center at
acursor displayed on the screen while the follow scrolling
is being performed, performing a control to scroll the map
image so that the facility icon moves to a center position
of the cursor; and when the facility icon is placed in the
given region while the inertial scrolling is being per-
formed, performing a control so that the inertial scrolling
continues.
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[0008] Inthe map display system according to the first
aspect of the present invention, when the user moves a
finger while the finger remains touching a map image,
the map image undergoes the follow scrolling. Then,
when any one of facility icons that indicate facilities, such
as an amusement park, a palace, a hospital and an air-
port, displayed in the map image is placed in the first
given region having a center at the cursor displayed on
the screen, the map image is scrolled so that the center
position of the facility moves to the center position of the
cursor. Thus, while the user touches the facility icon, the
user sees the cursor and moves the facility icon to around
the cursor. By so doing, it is possible to easily display the
center position of the facility icon so as to coincide with
the center position of the cursor.

[0009] Inaddition, when the map image undergoes the
inertial scrolling after touching is released, the map dis-
play system continues the inertial scrolling even when
the facility icon is placed in the first given region having
a center at the cursor. Thus, the user touches a facility
icon displayed in the map image with a finger and then
quickly slides the finger toward the cursor to thereby
make it possible to scroll the facility icon toward the cur-
sor. Because the facility icon is not touched during the
inertial scrolling, even when the facility icon is placed in
the first given region having a center at the cursor, the
inertial scrolling may be continued without moving the
center position of the facility icon so as to coincide with
the center position of the cursor.

[0010] Inthe map display method according to the sec-
ond aspect ofthe presentinvention, when the user moves
a finger while the finger remains touching a map image,
the map image undergoes the follow scrolling. Then,
when any one of facility icons that indicate facilities, such
as an amusement park, a palace, a hospital and an air-
port, displayed in the map image is placed in the first
given region having a center at the cursor displayed on
the screen, the map image is scrolled so that the center
position of the facility icon moves to the center position
of the cursor. Thus, while the user remains touching the
facility icon, the user sees the cursor and moves the fa-
cility icon to around the cursor. By so doing, it is possible
to easily display the center position of the facility icon so
as to coincide with the center position of the cursor.
[0011] Inaddition, when the map image undergoes the
inertial scrolling after the touch is released, the map dis-
play method continues the inertial scrolling even when
the facility icon is placed in the first given region having
a center at the cursor. Thus, the user touches a facility
icon displayed in the map image with a finger and then
quickly slides the finger toward the cursor to thereby
make it possible to scroll the facility icon toward the cur-
sor. Because the facility icon is not touched during the
inertial scrolling, even when the facility icon is placed in
the first given region having a center at the cursor, the
scrolling may be continued without moving the center
position of the facility icon so as to coincide with the center
position of the cursor.
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[0012] Furthermore, in the computer-readable storage
medium according to the third aspect of the present in-
vention, a computer reads the storage medium and ex-
ecutes the instructions to thereby undergo the follow
scrolling a map image when the user moves afinger while
the finger remains touching the map image. Then, when
any one of facility icons that indicate facilities, such as
an amusement park, a palace, a hospital and an airport,
displayed in the map image is placed in the first given
region having a center at the cursor displayed on the
screen, the computer scrolls the map image so that the
center position of the facility icon moves to the center
position of the cursor. Thus, while the user touches the
facility icon, the user sees the cursor and moves the fa-
cility icon to around the cursor. By so doing, it is possible
to easily display the center position of the facility icon so
as to coincide with the center position of the cursor.
[0013] Inaddition, when the map image undergoes in-
ertial scrolling after touching is released, the computer
continues the inertial scrolling even when the facility icon
is placed in the first given region having a center at the
cursor. Thus, the user touches a facility icon displayed
in the map image with a finger and then quickly slides
the finger toward the cursor to thereby make it possible
to scroll the facility icon toward the cursor. In this case,
because the facility icon is not touched, even when the
facility icon is placed in the predetermined region having
a center at the cursor, the inertial scrolling may be con-
tinued without moving the center position of the facility
icon so as to coincide with the center position of the cur-
SOr.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The features, advantages, and technical and
industrial significance of this invention will be described
in the following detailed description of example embod-
iments of the invention with reference to the accompa-
nying drawings, in which like numerals denote like ele-
ments, and wherein:

FIG 1 is a block diagram that shows a navigation
system according to an embodiment;

FIG 2is aflowchart that shows a touch scrolling proc-
ess in which a map image is scrolled following move-
ment of a touch position of a finger on a screen;
FIG 3 is a sub-flowchart that shows a sub-process
of an inertial scrolling process, which is a sub-proc-
ess of FIG. 2;

FIG 4 is a view that shows an example of a state
where touching the screen is started;

FIG 5 is a view that shows an example of a map
image that is scrolled in S 13 of FIG 2;

FIG 6 is a view that shows an example of a map
image that undergoes follow scrolling in S 15 of FIG
2

FIG 7 is a view that shows an example of a map
image in which a facility icon is placed in a cursor
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frame;

FIG 8 is a view that shows an example of a map
image that is scrolled in S 17 of FIG 2;

FIG 9 is a view that shows an example of a map
image from which touching the screen is released;
FIG 10 is a view that shows an example of a state
where a finger is quickly slid on the screen; and
FIG 11 is a view that shows an example of a map
image that undergoes inertial scrolling.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0015] Hereinafter,anembodimentin whichamap dis-
play system, map display method and a computer-read-
able storage medium that stores computer-executable
instructions for performing the method according to the
aspect of the presentinvention are implemented in a nav-
igation system will be in detail with to the accompanying
drawings.

[0016] First, the schematic of the navigation system
according, to the present will be described with reference
to FIG 1. FIG 1 is a block diagram that shows the navi-
gation system 1 according to the present embodiment.
As shown in FIG 1, the navigation system 1 according to
the present embodiment includes a current position de-
tection processing unit 11, a data storing unit 12, a nav-
igation control unit 13, an operating unit 14, aliquid crystal
display 15, a speaker 16, a communication device 17
and a touch panel 18. The current position detection
processing unit 11 detects a current position, or the like,
of a host vehicle. Various pieces of data are stored in the
data storing unit 12. The navigation control unit 13 exe-
cutes various processings on the basis of input informa-
tion. The operating unit 14 accepts a user’s operation.
The liquid crystal display 15 displays information of a
map, or the like, for the user. The speaker 16 outputs
audio guidance related to route guidance, or the like. The
communication device 17 carries out communication
with a road traffic information center (not shown), a map
information distribution center (not shown), or the like,
through a cellular phone network, or the like. The touch
panel 18 is attached to the surface of the liquid crystal
display 15. In addition, a vehicle speed sensor 21 is con-
nected to the navigation control unit 13. The vehicle
speed sensor 21 detects the travelling speed of the host
vehicle.

[0017] Hereinafter, components that constitute the
navigation system 1 will be described. The current posi-
tion detection processing unit 11 includes a GPS 31, a
direction sensor 32, a distance sensor 33, and the like.
The current position detection processing unit 11 is able
to detect a current position of the host vehicle (hereinaf-
ter, referred to as "host vehicle position"), a host vehicle
direction that indicates a travelling direction of the host
vehicle, a travel distance, and the like.

[0018] The data storing unit 12 includes a hard disk
(not shown) and a driver (not shown). The hard disk
serves as an external storage device and a storing me-
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dium. The driver is used to load a map information data-
base (map information DB) 25, a predetermined pro-
gram, and the like, stored in the hard and to write prede-
termined data to the hard disk.

[0019] The map information DB 25 stares map infor-
mation 26 that is used for the travel guidance and route
search of the navigation system 1. Here, the navigation
map information 26 includes various pieces of informa-
tion necessary for route guidance and map display. The
navigation map information 26 includes, for example,
new road information for identifying new roads, map dis-
play data for displaying a map, intersection data related
to intersections, node data related to node points, link
data related to roads (links), search data for searching
for a route, POI (point of interest) data related to a point
of interest, such as a shop that is a kind of facility, search
data for searching for a location, and the like.

[0020] As POI data, data that include name and ad-
dress, telephone number and a position in a map (for
example, a coordinate composed of latitude and a lon-
gitude), related to a regional POI, such as a hotel, an
amusement park, a palace, a hospital, a gas station, a
parking, a train station, an airport and a ferry terminal, a
facility icon that is displayed in the map and that indicates
the position of a facility, and a range of a facility frame
(see FIG 4) set around each facility icon, which will be
described later, are stored together with IDs that identify
the POls. The content of the map information DB 25 is
updated by downloading update information, distributed
from the map information distribution center (not shown),
through the communication device 17.

[0021] As shown in FIG 1, the navigation control unit
13 that constitutes the navigation system 1 includes a
CPU 41, an internal storage device, a timer 45, and the
like. The CPU 41 serves as a processing unit and a con-
trol unit that comprehensively control the navigation sys-
tem 1. The internal storage device includes a RAM 42,
a ROM 43 and a flash memory 44, and the like. The RAM
42 is used as a working memory when the CPU 41 carries
out various processings, and stores route data of a route
that has been found, and the like. The ROM 43 stores a
control program, or the like. The flash memory 44 stores
a program loaded from the ROM 43. The timer 45 meas-
ures time.

[0022] The ROM 43 stores a program of, for example,
a touch scrolling process (see FIG 2) in which a map
image is scrolled following movement of a finger touching
the screen of the liquid crystal display 15, which will be
described later. Furthermore, various peripheral devices
(actuators), such the operating unit 14, the liquid crystal
display 15, the sneaker 16, the communication device
17 and the touch panel 18, are electrically connected to
the navigation control unit 13.

[0023] The operating unit 14 is operated when a cur-
rent position at the start of travelling is corrected, when
a departure place as a guidance start location and a des-
tination as a guidance end location are input, or when
information related to a facility is searched. The operating
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unit 14 is formed of various keys and a plurality of oper-
ating switches. Then, the navigation control unit 13 con-
trols the navigation system 1 so as to execute various
corresponding operations on the basis of switch signals
output by pressing the switches.

[0024] The liquid crystal display 15 displays map infor-
mation including a location at which the host vehicle is
currently travelling, map information around a destination
(see FIG 4), an operation guide, an operation menu, a
guide for a key, a recommended route from a current
position to a destination, guidance information along a
recommended route, traffic information, news, weather
forecast, time, mail, TV programs, and the like.

[0025] The speaker 16 outputs audio guidance that
guides the vehicle travelling along a recommended route
on the basis of a command from the navigation control
unit 13, and the like. Here, the output audio guidance is,
for example, "200 m ahead, turn right at XX intersection".
[0026] The communication device 17 is a communica-
tion unit that carries out communication with the map
information distribution center through a cellular phone
network, or the like. The communication device 17 ex-
changes the latest version of update map information, or
the like, with the map information distribution center. In
addition, the communication device 17 receives not only
information from the map information distribution center
but also traffic information, that includes traffic jam infor-
mation transmitted from the road traffic information cent-
er, or the like, and various pieces of information, such as
service area congestion.

[0027] Inaddition, thetouch panelisatransparentpan-
el-like touch switch attached to the surface of the liquid
display 15. The touch panel 18 is configured to be able
to input various commands, perform follow scrolling of a
map image as will be described later, or the like, by touch-
ing a button or a map displayed on the screen of the liquid
crystal display 15. Note that the touch panel 18 may be
of a photosensor liquid crystal type, or the like, in which
the screen of the liquid crystal display 15 is directly
touched.

[0028] Next, a touch scrolling process that is executed
by the CPU 41 of the thus configured navigation system
1 and that scrolls a map image following movement of a
finger touching the screen of the liquid crystal display 15
will be described with reference to FIG 2 to FIG 11. Note
that the program shown in the flowchart of FIG 2 is exe-
cuted by the CPU 41 at an interval of a predetermined
period of time (for example, an interval of 10 millisec-
onds).

[0029] As shown in FIG 2, first, in step (hereinafter,
abbreviated as S) 11, the CPU 41 determines whether
touching the touch panel 18 is started, that is, whether
the touch panel 18 is touched. Then, when touching the
touch panel 18 is not started, that is, when the touch
panel 18 is not touched (S11: NO), the CPU 41 ends the
process.

[0030] On the other hand, when touching the touch
panel 18 is started (S11: YES), the CPU 41 proceeds to
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S12. In $12, the CPU 41 determines whether a position
touched on the touch panel 18 (hereinafter, referred to
as "touch position") is placed in any one of facility frames
set around respective facility icons in a map image dis-
played on the screen. Note that the touch position is, for
example, expressed by coordinates. In addition, a rec-
tangular or circular facility frame having a center at each
facility icon is set around the facility icon. However, each
facility frame is not displayed in the map image.

[0031] Here, an example of a map image displayed on
the liquid crystal display 15 will be described with refer-
ence to FIG 4. As shown in FIG 4, a facility icon 52 that
indicates a park, a facility icon 53 that indicates a palace
and a facility icon 54 that indicates an official residence
are shown in a image 51 displayed on the liquid crystal
display 15. In addition, rectangular facility frames 52A,
53A and 54A respectively having centers at the center
positions of the facility icons 52 to 54, that s, the positions
(for example, coordinates that are each composed of a
latitude and a longitude) in the map of facilities corre-
sponding to the facility icons 52 to 54, are set around the
respective facility icons 52 to 54. Note that the facility
frames 52A to 54A are not displayed in the map image 51.
[0032] Inaddition, a cursor 56 that indicates the center
position of the screen of the liquid crystal display 15 is
displayed at the center position of the screen. In addition,
a screen switching button 58, a detailed map button 59,
a button display OFF button 60, a map mode switching
button 61, a destination setting button 62, a location
memory button 63, a wide-area map button 64, and the
like, are displayed at a peripheral area of the screen. The
screen switching button 58 issues a command for switch-
ing between a one-screen view and a two-screen view.
The detailed map button 59 issues a command for mag-
nifying the map. The button display OFF button issues a
command for turning off a display of buttons. The map
mode switching button 61 issues a command for switch-
ing a map mode. The destination setting button 62 issues
a command for starting to set a destination. The location
memory button 63 issues a command so as to store the
position of a facility or a location. The wide-area map
button 64 issues a command for magnifying a displayed
map area. Thus, the user may input commands corre-
sponding to the respective buttons 58 to 64 by touching
the buttons 58 to 64.

[0033] Then, as shownin FIG 2, when it is determined
that the touch position is not placed in any one of the
facility frames set around the facility icons in the map
image displayed on the screen (S12: NO), the CPU 41
proceeds to S 14.

[0034] On the other hand, when the touch position is
placed in any of the facility frames set around the facility
icons in the map image displayed on the screen (S12:
YES), the CPU 41 proceeds to S13. In S13, the CPU 41
scrolls the map image so that the center of the facility
icon in the facility frame in which the touch position is
placed, that is, the position in the map of the facility to
the facility icon, coincides with the touch position.
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[0035] Forexample, as shown in FIG 4, when the user
touches the inside of a facility frame 53A of the facility
icon 53 with an index finger 67 of a right hand 66, the
map image 51 is scrolled so that the center position of
the facility icon 53, that is, the position of the facility cor-
responding to the facility icon 53, coincides with the touch
position of the index finger 67, as shown in FIG 5. Thus,
the center position of the facility icon 53 moves to the
touch position of the index finger 67.

[0036] Subsequently, in S14, the CPU 41 determines
whether touching the touch panel 18 is released, that is,
whether touching the screen of the liquid crystal display
15is released. Then, when it is determined that touching
the screen of the liquid crystal display 15 is not released,
that is, when touching the touch panel 18 is continued
(S14: NO), the CPU 41 proceeds to S15.

[0037] InS15,the CPU 41 performs the follow scrolling
of the map image so that a location in the map, corre-
sponding to the touch position, moves following move-
ment of the touch position as the touch position moves.
For example, as shown in FIG 6, when the index finger
67 is moved diagonally left downward while the index
finger 67 remains touching the screen of the liquid crystal
display 15, the CPU 41 performs the follow scrolling of
the map image 51 so that the center position of the facility
icon 53 moves following the touch position as the touch
position of the index finger 67 moves.

[0038] Subsequently, in S16, the CPU 41 determines
whether any one of the facility icons is placed in or on a
cursor frame set around a cursor displayed at the center
position of the screen. Note that a rectangular or circular
cursor frame having a center at the cursor is set so as to
circumscribe the cursor or set around the outside of the
cursor. However, the cursor frame is not displayed in the
map image.

[0039] Then, when it is determined that all the facility
icons are not placed in or on the cursor frame (S16: NO),
the CPU 41 returns to S14. On the other hand, when it
is determined that any one of the facility icons is placed
in or on the cursor frame (S16: YES), the CPU 41 pro-
ceedsto S17. In S17, the CPU 41 scrolls the map image
so that the center position of the facility icon that is placed
in or on the cursor frame, that is, the position in the map
of the facility corresponding to the facility icon, moves to
the center position of the cursor frame, and then returns
to S14.

[0040] Forexample, as shownin FIG 7, a substantially
ring-shaped cursor 56 is displayed at the center position
of the screen, and a substantially square cursor frame
56A that circumscribes the cursor 56 is set. Note that the
cursor frame 56A is not displayed in the map image 51.
In addition, the cursor frame 56A may have a rectangular
shape thatis slightly larger than the cursor 56. In addition,
the cursor frame 56A may have, for example, a circular
shape whose diameter is substantially the same as the
diameter of the cursor 56 or slightly larger than the diam-
eter of the cursor 56.

[0041] Then, as shown in FIG 7, when the map image
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51 undergoes the follow scrolling so as to follow move-
ment of the index finger 67 touching the touch panel 18
and then the facility icon 53 is placed inside the cursor
frame 56A, the CPU 41 determines that the facility icon
53 is placed on the cursor frame 56A. Subsequently, as
shown in FIG 8, the CPU 41 scrolls the map image 51
so that the center position of the facility icon 53, that is,
the position of the facility corresponding to the facility
icon 53, moves from the touch position of the index finger
67 to the center position of the cursor frame 56A. After
that, the CPU 41 returns to S14.

[0042] Onthe other hand, whenitis determined in S14
that touching the screen of the liquid crystal display 15
is released, that is, when it is determined that the finger
is released from the touch panel 18 (S 14: YES), the CPU
41 proceeds to S18.

[0043] In S18, the CPU 41 sets the scroll direction and
initial speed of the map image on the basis of the moving
direction and moving speed of the finger, that s, the touch
position, at the time when touching the screen is re-
leased. Specifically, the CPU 41 detects the touch posi-
tion on the touch panel 18 at an interval of a predeter-
mined period of time (for example, at an interval of 20
milliseconds), and the RAM 42 stores the last several
touch positions (for example, last 10 touch positions).
Then, the CPU 41 calculates the moving direction and
moving speed of the touch position on the screen on the
basis of the touch position immediately before touching
is released from the touch panel 18 and the last touch
position, sets the moving direction and the moving speed
as the scroll direction and the initial scroll speed of the
map image, and then stores them in the RAM 42.
[0044] Subsequently, in S19, the CPU 41 loads the
initial scroll speed from the RAM 42, and then determines
whether the initial scroll speed is higher than or equal to
agiven speed, that is, the finger touching the touch panel
18 is moved in the scroll direction at or above the given
speed. For example, when the screen has a resolution
of 800 by 600 dots, the CPU 41 determines whether the
initial scroll speed is higher than or equal to 300 dots/s.
[0045] Then, when itis determined that the initial scroll
speed loaded from the RAM 42 is lower than the given
speed, thatis, when it is determined that the finger touch-
ing the touch panel 18 is not moved in the scroll direction
at or above the given speed (S19: NO), the CPU 41 pro-
ceeds to S21.1n S21, the CPU 41 stops scrolling the map
image, and then ends the process.

[0046] Forexample, asshowninFIG 9, whentheindex
finger 67 moves substantially vertically with respect to
the touch panel 18 in the direction away from the touch
panel 18 and then touching the touch panel 18 is re-
leased, the moving speed of the touch position on the
screen is smaller than the given speed, so the scroll of
the map image 51 stops. That is, the center position of
the facility icon 53 is scrolled so as to move to the center
position of the cursor 56, and is then stopped and dis-
played at the stopped position. In addition, when the fa-
cility icon 53 is displayed at the center position of the
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cursor 56 at the time when the scroll of the map image
51 is stopped, the CPU 41 displays a guide 71, such as
the name of the facility corresponding to the facility icon
53, at the upper peripheral area of the screen.

[0047] On the other hand, when it is determined that
the initial scroll speed loaded from the RAM 42 is higher
than or equal to the given speed (S19: YES), the CPU
41 proceeds to S20 and executes a sub-process (see
FIG. 3) of an inertial scrolling process, which will be de-
scribed later, after which the CPU 41 proceeds to S21.
In S21, the CPU 41 stops the scroll of the map image,
and then ends the process.

[0048] Here, the sub-process of the scrolling process
executed by the CPU 41 in S20 will be with reference to
FIG 3. As shown in FIG 3, first, in S111, the CPU 41 the
scroll direction and initial scroll speed of the map image
from the RAM 42, and then performs inertial of the map
image in the scroll direction at the initial scroll speed for
a predetermined constant period of time (for example,
100 milliseconds).

[0049] Then,inS112,the CPU 41 loads the initial scroll
speed from the RAM 42 and decelerates the initial scroll
speed by a given reduction speed (for example, 30
dots/s), and then stores the decelerated speed in the
RAM 42 as the initial scroll speed again. Thatis, the CPU
41 decelerates the scroll speed of the map image. Sub-
sequently, in S113, the CPU 41 loads the initial scroll
speed from the RAM 42, and then determines whether
the initial scroll speed is a stop speed. Specifically, the
CPU 41 determines whether the initial scroll speed is
lower than or equal to 0 dots/s.

[0050] Then, when the initial scroll speed is not the
stop speed (S113: NO), the CPU 41 returns to S111. On
the other hand, when the initial scroll speed is the stop
speed (S113: YES), the CPU 41 ends the sub-process
and returns to the main flowchart, after which the CPU
41 proceeds to S21.

[0051] For example, as shown in FIG 10, when the
user releases the index finger 67 touching the center po-
sition of the facility icon 53 from the touch panel 18 while
moving the index finger 67 so as to be pushed in the
direction toward the cursor 56 (the direction indicated by
an arrow 73), the CPU 41 sets the direction from the
center position of the facility icon 53 toward the center
position of the cursor 56 as the scroll direction of the map
image 51 and then stores the scroll direction in the RAM
42. In addition, the CPU 41 calculates the moving speed
of the index finger 67 on the basis of a distance between
the touch position immediately before touching the touch
panel 18 is released and the last touch position, sets the
moving speed as the initial scroll speed at which the map
image 51 is scrolled, and then stores the initial scroll
speed in the RAM 42.

[0052] Then, as showninFIG 10 and FIG 11, the CPU
41 performs the inertial scrolling of the map image 51 in
the direction from the center position of the facility icon
53 toward the center position of the cursor 56 under the
condition that the moving speed of the touch position at
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which the index finger 67 is from the panel 18 is set as
the initial scroll speed. Then, even when the facility icon
53 is placed in the cursor frame 56A while the map image
5 is undergoing the inertial scrolling, the CPU 41 contin-
ues the inertial scrolling and then stops the inertial scroll-
ing. Thus, as shown in FIG 11, the facility icon 53 passes
through the center position of the cursor 56, and is
stopped and displayed in a state where the facility icon
53 is placed on the lower left corner of the cursor frame
56A.

[0053] As described in detail above, in the navigation
system 1 according to the present embodiment, when
the user moves a finger while the finger remains touching
a map image, the CPU 41 performs the follow scrolling
of the map image so as to follow movement of the touch
position. Then, when the CPU 41 determines that any
one of facility icons displayed in the map image is placed
in or on the cursor frame, the CPU 41 scrolls the map
image so that the center position of the facility icon moves
to the center position of the cursor.

[0054] Thus, the usertouches the facility icon and then
moves the finger touching the facility icon to around the
cursor while seeing the cursor. By so doing, it is possible
to easily display the center position of the facility icon so
as to coincide with the center position of the cursor.
[0055] In addition, when touching the touch panel 18
is started, the CPU 41 determines whether the touch po-
sition is placed in a facility frame having a center at a
facility icon displayed in the map image, and then, when
it is determined that the touch position is placed in the
facility frame, the map image is scrolled so that the center
position of the facility icon moves to the touch position.
By so doing, even when the user does not touch the cent-
er position of the facility icon displayed in the map image,
the user touches a position within the facility frame set
around the facility icon to thereby make the position
touched by the user possible to coincide with the center
position of the facility icon.

[0056] Inaddition, whenthe moving speed of the finger
immediately before touching the touch panel 18 is re-
leased, that is, when the moving speed of the touch po-
sition is lower than a given speed, the CPU 41 cancels
the inertial scrolling of the map image. Therefore, the
user moves the finger touching the facility icon to around
the cursor and then moves the finger substantially verti-
cally with respect to the touch panel 18 in the direction
away from the touch panel 18 so that the moving speed
of the touch position is lower than the given speed to
thereby release touching the touch panel 18. By so doing,
the map image may be stopped and displayed at the
stopped position. Thus, when the user moves the finger
touching the facility icon to within a given region having
a center at the cursor, the center position of the facility
icon may be stopped and displayed so as to coincide with
the center position of the cursor.

[0057] Furthermore, when the map image undergoes
the inertial scrolling after touching the touch panel 18 is
released, the CPU 41 continues the inertial scrolling even
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when a facility icon overlaps the cursor frame having a
center at the cursor. Thus, the user touches a facility icon
displayed in the map image with a finger and then quickly
slides the fingerin the direction toward the cursor to there-
by make it possible to scroll the facility icon in the direction
toward the cursor. In addition, even when the center po-
sition of the facility icon is placed in the cursor frame
having a center at the cursor, the center position of the
facility icon is not moved to the center position of the
cursor, and the inertial scrolling may be continued.
[0058] Note that the aspect of the present invention is
not limited to the above embodiment; of course, the as-
pect of the present invention may be improved or modi-
fied into various forms without departing from the scope
of the invention.

[0059] (A) For example, in S 16, the CPU 41 may de-
termine whether the facility frame of any one of the facility
icons is placed in or on the cursor frame set around the
cursor displayed at the center position of the screen.
Then, when it is determined that the facility frames of all
the facility icons are not placed in or on the cursor frame
(S16: NO), the CPU 41 may return to S14.

[0060] On the other hand, when it is determined that
the facility frame of any one of the facility icons is placed
in or on the cursor frame (S16: YES), the CPU 41 may
proceed to S17. In S17, the CPU 41 scrolls may image
so that the center position of the facility in the facility
frame placed in oronthe cursor frame, thatis, the position
in the map of the facility corresponding to the facility icon,
moves to the center position of the cursor frame, and
then may return to S14.

[0061] Thus, the user moves the finger touching the
facility icon to a position adjacent to the cursor to thereby
make it possible to further easily display the center po-
sition of the facility icon so as to coincide with the center
position of the cursor.

[0062] (B) In addition, for example, in S16, when the
center position of the facility icon coincides with the touch
position, the CPU 41 may determine whether the touch
position is placed in or on the cursor frame set around
the cursor displayed at the center position of the screen.
Then, when it is determined that the touch position is not
placed in or on the cursor frame (S16: NO), the CPU 42
may return to S14.

[0063] On the other hand, when it is determined that
the touch position is placed in or on the cursor frame
(S16: YES), the CPU 41 may proceed to S17. In S17,
the CPU 42 may scroll the map image so that the center
position of the facility icon placed in or on the cursor
frame, that is, the position in the map of the facility cor-
responding to the facility icon, moves to the center posi-
tion of the cursor frame, and then may return to S14.
[0064] Thus, the user moves the finger touching the
facility icon to a position adjacent to the cursor to thereby
make it possible to further easily display the center po-
sition of the facility icon so as to coincide with the center
position of the cursor.
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Claims
1. A map display system comprising:

a map information storing unit that stores map
information including information on a facility
icon;

a display unit that displays a map image includ-
ing the facility icon on a screen of the display
unit on the basis of the map information;

a position detecting unit that detects a touch po-
sition on the screen of the display unit when the
screen is touched by a user; and

a scroll control unit that performs a control to
perform follow scrolling in which the map image
is scrolled following movement of the touch po-
sition detected by the position detecting unit, and
that performs a control to perform inertial scroll-
ing in which the map image is scrolled on the
basis of a moving direction and a moving speed
of the touch position at the time when touching
the screen is released, wherein

when the facility icon is placed in a first given
region having a center at a cursor displayed on
the screen while the follow scrolling is being per-
formed, the scroll control unit performs a control
to scroll the map image so that the facility icon
moves to a center position of the cursor and,
when the facility icon is placed in the first given
region while the inertial scrolling is being per-
formed, the scroll control unit performs a control
so that the inertial scrolling continues.

2. Themapdisplay system according to claim 1, further
comprising:

a position determining unit that determines
whether the touch position is placed in a second
given region having a center at the facility icon
in the map image, wherein

when the position determining, unit determines
that the touch is placed in the given the scroll
control unit a control to scroll the map image so
a center position of the facility icon moves to the
touch position.

3. Themapdisplay system according to claim 1, where-
in
the scroll control unit performs a control to stop the
inertial scrolling when the moving speed of the touch
position immediately before touching the screen of
the display unit is released is lower than a given
speed.

4. A map display method comprising:

displaying a map image including a facility icon
on a display device on the basis of map infor-
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mation including information on the facility icon
stored in a map information storing device;
detecting a touch position when a screen of the
display device is touched;

performing a control to perform follow scrolling 5
in which the map image is scrolled following
movement of the detected touch position;
performing a control to perform inertial scrolling

in which the map image is scrolled on the basis

of a moving direction and a moving speed of the 70
touch position at the time when touching the
screen is released;

when the facility icon is placed in a given region
having a center at a cursor displayed on the
screen while the follow scrolling is being per- 15
formed, performing a control to scroll the map
image so that the facility icon moves to a center
position of the cursor; and

when the facility icon is placed in the given region
while the inertial scrolling is being performed, 20
performing a control so that the inertial scrolling
continues.

5. A computer-readable storage medium that stores
computer-executable instructions for performing a 26
map display method comprising:

amap including afacility icon on a display device

on the basis of map information including infor-
mation on the facility icon stored in a map infor- 30
mation storing device;

detecting a touch position when a screen of the
display device is touched;

performing a control to perform follow scrolling

in which the map image is scrolled following 35
movement of the detected touch position;
performing a control to perform inertial scrolling

in which the map image is scrolled on the basis

of a moving direction and a moving speed of the
touch position at the time when touching the 40
screen is released;

when the facility icon is placed in a given region
having a center at a cursor displayed on the
screen while the follow scrolling is being per-
formed, performing a control to scroll the map 45
image so that the facility icon moves to a center
position of the cursor; and

whenthe facilityiconis placed in the given region
while the inertial scrolling is being performed,
performing a control so that the inertial scrolling 50
continues.
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